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ABSTRACT

In recent years, several newfeaf cultivars recommended for i@ifent regions have been released. Howelier
performance of these varieties in many traditionally producing regions is unknown. Difference of climate and soil may
jeopardize the productivity of the new cultivars and cause losses to farmers. The objective of this study is to evaluate
the vegetative growth and productive genotypeS.adrabicain the conditions of the Northwestern Rio de Janeiro
State, Brazil.The experiment was settled in 2007, in Panorama 1 Farm, located in the municipéditsedai, RJ.
Twenty-five genotypes dE. arabicawere planted in a spacing of 2.5 x 0.8 m, using a completely randomized design
with five replications and eight plants per plot. There were eight measurements of vegetative growth represented by
plant height, stem diameter and number of plagiotropic branskgsssments of productivity were also performed in
years 2009 and 2010. There was a positive phenotypic correlation among vegetative characteristics and between
vegetative characteristics and yield in the first harvest, while in the second harvest only the number of plagiotropic
branches was positively correlated with yield. Up to date, the genotypes Catucai amarelo 2 SL, Catigééec(@,02,

Palma I, Sabia 398, IPR 103/ lag&®R 100/lapat 419-10-6-2-12-1, Catucai amarelo 24 / 137, lapar 59, Catucai amarelo
20/15, H419-10-6-2-5-10-1 and H 419-10-6-2-5-1 had the highest average yield after two harvests.
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RESUMO

Crescimento e produtividade deCoffeaarabica L. na regido Noroeste Fluminense:
2° Colheita

Nos dltimos anos foram lancadas varias cultivares de café recomendadas para diversas regifes. Porém, o
conhecimento da resposta dessas variedades em outras regifes tradicionalmente produtoras é desconhecido, o qu
pode uma vez plantado nestas regides, comprometer a produtividade dos gendtipos devido as diversidades
edafoclimaticas, causando prejuizo aos produtores. O presente trabalho tem como objetivo avaliar o crescimento
vegetativo e produtivo de gendtipos @e arabicanas condicbes do Noroeste Fluminense do Estado de Rio de
Janeiro. O experimento foi instalado em 2007, na Fazenda Panorama 1 localizada no muvaig®de— RJ. Foram
avaliados 25 gendtipos de café arabica, no espacamento de 2,5 x 0,8m sendo o delineamento utilizado no experimento
0 inteiramente casualizado com cinco repeti¢cdes, sendo oito plantas por parcela, totalizando 1000 plantas. Foram
realizadas oito avaliagdes para desenvolvimento vegetativo utilizando a altura da planta, diametro do caule e o nimero
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de ramos plagiotrépicosambém foram realizadas avaliac6es da produtividade do ano de 2009 e 2010. Houve correlacéo
fenotipica positiva entre as caracteristicas vegetativas e entre as caracteristicas vegetativas e a produtividade na
primeira colheita, sendo que, na segunda colheita apenas o nimero de ramos plagiotropicos correlacionou positivamente
com a produtividadé\té o momento, os genotipos Catugaiarelo 2 SL, Catigua MG 0Acaud, Palma ll, Sabia 398,

IPR 103/lapanPR 100/lapaH 419-10-6-2-12-1, CatucAimarelo 24/137, lapar 59, Catu@aharelo 20/15, H 419-10-6-

2-5-10-1 e H 419-10-6-2-5-1 apresentaram a maior produtividade média na avaliag6es das duas colheitas.

Palavras-chave:café, producgao, gendtipo.

INTRODUCTION Becausecoffee is a perennial crop, it requires a trial
period of several years of continuous evaluation of

The state of Rio ddaneiro, is currently facing . . . .
difficulties in promoting the expansion afftee cropping production, in order to estimate the total potential
roduction of cultivars. Thus, the time spent, as well as

area. In addition to old problems such as orange r %t .
- . e demands of large experimental areas make the coffee
(Hemileia vastratrixBerk et Br) and root-knot nematode

breeding programs expensive. In this regard, coffee
(Meloidogyne exigu&oeldi, 1887), the maintenance Ofbreedingg T)ro%rams aiE‘ning at selection %f superior
old and depleted fields and lack of improved cultivars

. . . ) genotypes based on the production of the first years
adapted to the ecological conditions of Rio de Janeiro has :
. . _ would be advantageous (Bonowtaal.,2004). The main
hindered the recovery of coffee plantations in the state

‘selection criterion in coffee crops is productivity (Carva-

RIO. de ‘]]ca;?]elro state. showsﬁfo be prom|S|t|jg fgr :Hﬁo etal.,1961; Srinivasan, 1982). Other agronomic traits
expaS|.on ° e.crop, since Cc.) .ee consump |on.|n 18lated to yield potential have been studied in order to
state is approximately 1.3 million bags a yelaris

. ; ...._increase the efficiency of indirect selection (Sevedho
noteworthy that Rio receives annually about one million . I

: . L .. al.,2002). Freitast al. (2007) reported the possibility of
foreign tourists, which increases the stwtesponsibility

success of early selection (at 12 months) for indirect yield,
to provide high quality products (Centro do Comércio de . Y . ( . ) y

. . . using growth traits related to production.
Café do Rio de Janeiro, 2010).

. o : . This study aims to evaluate the vegetative and
The Public Policies of incentive, as well as the y 9

. _ [taroduction characteristics of 25 genotypes of arabica
transmission of technology from research companies to

. . S coffee in the Northw& region of Rio de Janeiro state.
the extension organs coupled with the willingness of
farmers_ to change the current scenario is essential fo_r ATERIALS AND METHODS
expansion of cropped area and increase the productivity

of coffee in the state. The experiment was setilen 2007 in Panorama 1 Farm,

In Brazil, from 1999 to 2011, 105 improved cultivars ofn the municipality oarre Sai — RJ, in an Oxisol, located
coffee were made available to farmers (Brasil, 2011). @Gt 20°55'52"S and -41°52'07W, with average altitude of
this total, 49 have vertical or horizontal resistance.to 680 meters. The climate is typical tropical highland,
vastatrix(Castillo, 1989Alvarado, 2005) and some areshowing average annual temperature of 19.0 °C and
resistant tavl. exigua,which isfound in more than 50% average annual rainfall of 1601 mm (Martorahal.,2003).
of the crops of the state of Rio de Janeiro, where they Seeds of 25 genotypes Gf arabicaused in the
cause yield losses of up to 45% (Barbetal.,2004). experiment (@ble 3) were provided by Empresa de Pes-

With the aim of increasing yield, dek breeding quisaAgropecuaria de Minas Gerais (ERIG).
programs have attempted to release cultivars adapted toThe 25 genotypes were planted at a spacing of 2.5 x
each region and management and resistant to major pés& m in a completely randomized design with five
and diseases. Howeveéue to the great climatic diversity replications and eight plants per plot. Evaluations were
among production regions, it becomes necessary to stutpnde of vegetative growth, using a graduated ruler for
the local adaptation of these new cultivars to minimizmeasuring plant height; a digital caliper Starret® for
future risks. measurement of stem diameter at ground level; and number

The knowledge of the vegetative and productivef plagiotropic branches were counted. The harvests of
characteristics is important to compare and evaluate th@®09 and 2010, which were performed by boltering when
performance in a certain regioAfter a long period plants had 80% of ripe fruit (cherry), were evaluated. The
evaluating yield, resistance to pests and diseases, prunitagvested bulk was transformed into bags of processed
system and management, it becomes possible ¢toffee/ha (bag hY, using a proportion of 480 liters of
recommend one or more cultivars (Matiedtaal, 2009)  coffee cherries to yield a 60 kg bag. The variables were
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subjected to analysis of variance and means grouped by Regarding the stem diameténe genotypes Catucai
the Scott Knott test at 5% probabili#lso, Person Amarelo 2 SL, IPR 100, Catudaiarelo 20/15, Sacramen-
coefficients of correlation between variables weréo MG 1 and BourboAmarelo LCJ10 were in group of
estimatedAll analyses were performed using the Genekigher averages éble 3). Genotypes were in the group

SatisticalAnalysis Software (Cruz, 2006). of middle and upper middle group averages for plant height
also presented the group with the highest means for stem
RESULTSAND DISCUSSION diametey explaining the growth synchrony between this

two variables to support the plant. For number of

The analysis of variance showed that there Wefglagiotropic branches, the genotypes CatAcadrelo 2
significant differences between genotypes regardingl, Catigu4 MG 2Araponga MG 1, IPR 103, IPR 100, H
plant height, stem diameter and number of plagiotropig 9-3-3-3-716-4-1, CatucAmarelo 24/137, CatucAima-
branches (able 1). relo 20/15, Catigua MG 1, H 419-10-6-2-5-10-1, Sacramen-

Table 2 shows that genotypesfdifregarding yield to MG 1, Pau Brasil MG 1 and H 419-10-6-2-5-1 were in
for both years, 2009 and 2010, and of the average yield fgioup of higher averagesgfle 3).
the two years. With regard to yield, in the first harvest in 2009, the

For plant height, the genotype Bourl#omarelo LCJ genotypes Catucé&imarelo2 SL, Catigua MG 02, Sabia
10 was in the group of the highest meareb({@& 3).This 398, IPR 103, IPR 100/, Catuéaharelo 24/137, Catucai
was probably due to individual genetic factor of thesAmarelo 20/15, IPR 104/ and H 419-10-6-2-5-1 were in the
genotype, characterizing the genotype X environmegtoup of the highest meansafile 4). Interestinglythe
interaction, which may have been enhanced by the narrg@notype of the group Catucai, which presented the
spacing, since the competition for light between plantsjghest average yield in 2009, also had the greatest mean
as spacing reduces, results in greater developmentpiant height, showing that this variable was important for
height. Renaet al. (1998), studying populations &. this group in the first harvest. In the second harvest, in
arabicavariety Catuai, in Patrocinio — Mfeund that 30 2010, the genotypes Catigua MG B2aud, Palmal ll, IPR
to 54 months after planting, plant height increased lineariy3/, IPR 100/, H 419-10-6-2-12-1, lapar 59 and H 419-10-6-
and stem diameter decreased with the reduction 25-10-1 were in the group of the highest meaabl@4).
spacing.The genotypes CatucAmarelo 2 SL, Catigua On the average of the two crops, the genotypes
MG 2, CatucaAmarelo 24/137 and Sacramento MG 1 wer€atucaAmarelo 2 SL, Catigua MG ORcaud, Palma ll,
in the intermediate group for heighiadle 3). Sabia 398, IPR 103/, IPR 100/, H 419-10-6-2-12-1, Catucai

Table 1.Summary of analysis of variance and dio&nts of variation of plant height, stem diameter and number of plagiotropic
branches of 25 coffee genotypes settled in the Northwestern Rio de Janeiro state

MS
SV DF Plant height Stem diameter .Num.ber of
(cm) (mm) plagiotropic branches
Genotype 24 703.54** 24.94%* 76.15**
Residue 100 129.57 5.28 17.92
Total 124
CV% - 7.57 5.32 6.64

**Significant at 1% probability

Table 2.Summary of the analysis of variance and ficiehts of variation of productivity from the years 2009 and 2010 and average
of two yields from 25 coffee genotypes settled in the Northwestern Rio de Janeiro state

MS
SV DE Productivity 2009 Productivity 2010 Average productivity
(bag ha?) (bag ha?) (bag ha?)
Genotype 24 423.18** 354.24** 229.88**
Residue 100 177.52 125.47 9.00
Total 124
CV% - 27.53 32.03 21.32

** Significant at 1% probability
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Amarelo 24/137, lapar 59, Catugaharelo 20/15, H 419- 419-10-6-2-5-10-1 @ble 4), once they have maintained good
10-6-2-5-10-1 and H 419-10-6-2-5-1 were in the group giroductivity. According to Matielloet al. (2009), a good
higher averages éble 4). Howeverthe genotypes crop productivity is the basis for reducing the cost of coffee
Catigua MG 02, IPR 103 and IPR 100/ were in the groygroduction and, therefore, it is very important to generate
of the highest means in 2009 and 2018K(€ 4).These adequate revenue to farmers. Catuai vermelho, widely
genotypes showed no effect of yield biennially or haglanted in the region, was in the groupl@iver means
reduced effect, showing good adaptation to the regioyields of 2009 and 2010, demonstrating that it is possible to
The same happened with the genotypeaud, Palma replace it with more modern and productive genotypes,
Il, H419-10-6-2-12-1, lapar 59 and H 419-10-6-2-5-10-1and resistant tblemileia vastatrix

which showed no significant difference in production The genotypes that stood out so far are resistatht to
between the years although they do not belong in thastatrix Some genotypes are already cropped, such as
group of the highest means for the two harvests. Catigua MG 02, IPR 103/, IPR 108kaué and lapar 59,

It is worth noting that the genotypes Catigua MG 02and others that are still not cropped, such as H 419-10-6-
IPR 103/ and IPR 100/ are not in the group of the highe2t12-1 and H 419-10-6-2-5-10-Ihis shows that, so far
means for plant height, which is beneficial consideringew genotypes may be an option for the Northwest
the harvest of the following years. Breeding programBluminenseAs these genotypes are from a crossbreeding
have sought to select shorter plants, once they facilitatesolving Timor Hybrids, few more years of evaluation
the harvesting and cultivation and, in high densithecomes necessaiy order to show the ability to produce
planting systems, provide higher yields per unit areia a more stable and less expensive system than the
compared with tall plants (Sakiyaratal.,1999). varieties used to date, ensuring greater return to farmers.

The two year yield mean is important since it is coupled According to Matielloet al. (2009), coffee varieties
the homogeneity of productivito it is worth noting the originated from the crossbreeding involving the Timor
performance of the genotypes Catigua MG 02, IPR 1034ybrid show resistance to coffee leaf rust and good
IPR 100/Acaud, Palma ll, H 419-10-6-2-12-1, lapar 59 and roductivity in the first harvests. Howevyaiter the third

Table 3.Means of plant height (cm), stem diameter (mm) and number of plagiotropic branches frofe@§@abtypes settled in
the Northwestern Rio de Janeiro state.

Genotypes Plant height Stem diameter Number of plagiotropic branches
1-CatucaVermelho785/15 146.00 ¢ 42.38 b 53.66 b
2-CatucaPmarelo 2 SL 168.86 b 46.20 a 64.22 a
3-IPR/ lapar 132.68 ¢ 40.46 b 60.32 b
4-Catigua MG 2 158.22 b 45.86 a 64.86 a
5-1PR 99/ lapar 139.22 ¢ 43.00 b 59.92 b
6-Acaud 144.30 ¢ 42.10 b 63.36 b
7-Araponga MG 1 154.62 c 43.88 b 65.18 a
8-Palmall 147.06 ¢ 41.80 b 59.64 b
9-Sabia 398 139.54 ¢ 41.96 b 60.10 b
10-IPR 103/lapar 153.10 ¢ 43.64 b 68.96 a
11-IPR 100/lapar 155.66 ¢ 45.76 a 70.22 a
12-H 419-3-3-3-716-4-1 150.38 ¢ 43.64 b 64.80 a
13-H 419-10-6-2-12-1 134.94 c 40.86 b 63.40 b
14-CatucaPAmarelo 24/137 163.22 b 42.88 b 68.14 a
15-lapar 59 14498 ¢ 42.48 b 61.30 b
16-Oeiras 144.28 ¢ 40.86 b 60.70 b
17-CatuaVermelhol144 14794 c 41.64 b 62.52 b
18-CatucafAmarelo 20/15 153.34 ¢ 45.60 a 65.84 a
19-Catigua MG 1 145.74 ¢ 41.16 b 64.32 a
20-H 419-10-6-2-5-10-1 142.36 ¢ 42.82 b 36.56 a
21-IPR104/1apar 139.88 ¢ 41.64 b 61.84 b
22-Sacramento MG 1 172.14 b 47.38 a 70.18 a
23-Bourbommarelo LCJ10 183.06 a 48.24 a 60.42 b
24-Pau Brasil MG 1 153.16 ¢ 43.94 b 68.64 a
25-H 419-10-6-2-5-1 142.08 ¢ 39.54 b 64.78 a

Means followed by same letter do notfdif by Scott Knott test at 5% probability
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or fourth harvests the plants become to degenerate, daan three regions of Minas Gerais and report that the
to low vigor A good example is the variety lapar 59 in theharacteristics that showed higher phenotypic correlation
mountainous region of Minas Gerais, which has showwith yield were the number of plagioropic branches, plant
good response to the third harvest. height and length of plagiotropic branches .

Positive correlations were observed between plant Martinezet al.(2007) studied four cultivars of arabica
height and stem diameteslant height and number of coffee in the city of Ervalia - MGand report that in the
plagiotropic branches and stem diameter and numbersgacing of 2.5 x 0.75 m, the correlation between production
plagiotropic branches @ble 5). Evaluating five and the number of plagiotropic branches was not
phenological characters of 19 varieties of arabica coffesggnificant at 48 months after planting. The vegetative
in the municipality of Brejéo - PE, Freitas (2004) reportsharacteristics of coffee satisfactorily explained the
correlations between stem diameter and plant heightariation in productivityAccording to the authors, the
number of branches, length of primary branches andller plants tended to produce more at 20 months,
number of internodes. regardless of space used and only at 33 months in a

Positive correlations were also observed betweespacing of 2,5 mx 0,75, and, ina 1 x 0,75 m spacing, the
vegetative characteristics and productivity in 20Gb(& development of plant height competed with the grain
5). This shows that plants that have good initigbroduction. Howeverfor the Northwestern Fluminense,
development can provide good yields in the first harvest0 months after planting (by second harvest), the only

Silvarollaet al. (1997) evaluated 57 progenies of thevariable that showed a positive correlation was the number
Timor Hybrid and found a correlation between productivityf plagiotropic branches éble 6).This may have occurred
and vegetative characters. On the average of four harvesiscause of the biennially of the coffee crop, which was
the authors obtained a high phenotypic correlation @videntin some genotypes. Miraretal.(2005) evaluated
productivity gained by plant height and crown diameter the first three harvests of F5 progeny from crosses

Carvalhcet al.(2010) evaluated the initial performancebetweenYellow Catuai andlimor Hybrid, and found
of 25 varieties of arabica coffee in the spacing of 3.5 x Ocbrrelations between yield and vegetative traits, and the

Table 4.Means of productivity of hulled cfafe (bags 60 Kg hectatefrom 2009 and 2010 and average of two yields of 2feeof
genotypes in the Northwestern Rio de Janeiro state

Genotype 2009 2010 Average productivity
1-CatucalVermelho 785/15 27.50 b 34.28 b 30.89 b
2-CatucaAmarelo 2 SL 57.63 a 32.22b 4493 a
3-IPR/ lapar 41.66 b 29.64 b 35.65b
4-Catiguad MG 2 61.78. a 53.21a 57.50 a
5-IPR 99/ lapar 46.25 b 35.68 b 40.96 b
6-Acaud 43.75 b 45.83 a 4479 a
7-Araponga MG 1 41.11 b 30.83 b 35.97 b
8-Palmall 41.80 b 49.82 a 45.81 a
9-Sabia 398 65.28 a 32,50 b 48.89 a
10-IPR 103 lapar 57.78 a 45.83 a 51.80 a
11-IPR 100/lapar 52.22 a 40.28 a 46.25 a
12-H 4193-3-3-716-4-1 45,28 b 36.11 b 40.69 b
13-H 419-10-6-2-12-1 42,50 b 41.68 a 42.08 a
14-CatucaAmarelo 24/137 59.17 a 31.94 b 4555 a
15-lapar 59 45.89 b 41.79 a 43.84 a
16-Oeiras 46.11 b 28.33 b 37.22 b
17-CatuaVermelho 144 44.03 b 25.62 b 34.82 b
18-CatucaAmarelo 20/15 61.67 a 35.28 b 48.47 a
19-Catigua MG 1 38.47 b 28.61b 33.54 b
20-H 419-10-6-2-5-10-1 47.78 b 41.87 a 44.83 a
21-IPR/104 lapar 54.82 a 25.00 b 39.91b
22-Sacramento MG 1 45,28 b 29.17 b 37.22 b
23-Bourbormmarelo LCJ 10 36.38 b 17.45b 2691 b
24-Pau Brasil MG 1 46.68 b 33.89b 40.28 b
25-H 419-10-6-2-5-1 58.89 a 27.22 b 43.05 a

Means followed by same letter do notfelifby Scott Knott test at 5% probability
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Table 5. Correlation between phenotypic characteristics of stem dignpdéet height, number of plagiotropic branches and
productivity in the year 2009 of 25 coffee genotypes in the NorthweRierde Janeiro state

Number of

Plant height Stem diameter . ) Production
plagiotropicbranches
Plant height - 0.7071** 0.6089** 0.3170**
Stem diameter - 0.5539** 0.3737**
Number of plagiotropic branches - 0.4850**

Production -

** Significant at 1% probability

Table 6. Correlation between phenotypic characteristics of stem dianpdéert height, number of plagiotropic branches and
productivity in the year 2010 of 25 coffee genotypes in the Northwestern Rio de Janeiro state

Plant height Stem diameter .Num.ber of Production
plagiotropic branches

Plant height - 0.7102** 0.4703** 0.3451

Stem diameter - 0.4278** 0.0318s

Number of plagiotropic branches - 0.2810**

Production -
** and * = Significant at 1% and 5% probability
NSNon significant.

vegetative attributes that contributed most to increaséijhest consecutive yields in years 2009 and 2010. These
productivity were the length of plagiotropic branchesgenotypes may possibly be recommended for planting in
plant height and stem diameter this region, requiring the more evaluations.

As the vegetative characteristics may be strongly
influenced by variations in temperature, light, humidityREFERENCES
and management, among others environmental Conditioﬁﬁfarado GA (2005) Evolution oHemileia vastatrixvirulence in
the indirect selection by means of vegetative Colombia. In: Zambolim L, Zambolim EM &arzeaVMP (Eds.)
characteristics seems to be not as efficient. ProductivityDurable resistance to dee leaf rustVicosa, UFV p.99-15.
(at least four harvests) is one of the most importaBgrbosa DHSGVieira HD, Souza RMyianaAP & Silva CP(2004)
characteristics , if not the main trait for selection of coffee EStimativas a campo de perdas de produgao e niveis de dano em

. . . lavouras cafeeiras afetadas pdieloidogyne exigua
genotypes, coupled with resistance to pests and diseas@&matologia Brasileira, 28:49-54.

and quality of beverage. Bonomo P Cruz CD,Viana JMS, PereirAA, Oliveira VR & Car
neiro PCS (2004) Selecao antecipada de progénies de café des-
cendentes de “hibrido de timor” X “catuai amarelo” e “catuai
CONCLUSIONS

vermelho” .Acta ScientiarumAgronomy 26:91-96.
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There was positive phenotypic correlation between ves FMA & FerreiraAD (2010) Correlacdo entre crescimento e

. .. . . produtividade de cultivares de café em diferentes regides de
vegetative characteristics and productivity in the first \inas Gerais, Brasil. Pesquiggropecuaria Brasileira, 45:269-
harvest, and in the second harvest there was a positive7s.
phenotypic correlation only between the number afastillo zJ (1989) Breeding for rust resistance in Colombia. In:
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resistance and managemeBibca Raton, CRC Press. p.307-

The genotypes Catuoamarelo 2 SL, Catigua MG 02, 316.
Acaud, Palma ll, Sabia 398, IPR 103/, IPR 100/, H 419-10-6entro de Comércio de Café do Rio de Janeiro (2010) Café no
2-12-1, Catucadmarelo 24/137, Iapar 59, Catucahare- Rio: Evolucdo da Producédo. Disponivel em: <http://
www.cccrj.com.br/rio/producao.htmlxAcessado em: 15 de mar

l020/15, H 419-10-6-2-5-10-1 and H 419-10-6-2-5-1 showed ., 3¢ 2011.

greater y|eld_s, cfonS|der|ng the average of two CIPOpéruz CD (2006) Program&enes (versdo windows): aplicativos
whereas Catigua MG 02, IPR103 and IPR 100 had thecomputacionais em genética e estatistitigosa, UFV 648p.
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